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205a  205b

2152~ 5 TRUE [ 1.100 1
215b~,I 5 FALSE | 1..100 2
215¢~,[ _5 TRUE | >100 3
2154—"|A__ |FALSE | >100 !
2150 " B TRUE | 1.100 5
215f | B FALSE | 1..100 6
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Cell_buffer type string

IF Field_1=A.

IF Field_2 = True.

IF Field_3 >=1 and <= 100.

IF cell_buffer(1-3) = X.
Result_Field_1 =1.

cell_buffer(1) = x. Endif.
cell_buffer(2) = x. ENDIF.
cell_buffer(3) = x. ENDIF.

RETURN.

Endif.

IF Field_2 = False.

IF cell_buffer(1,3,4) = X.
Result_Field_1 = 2.

RETURN.

Endif.

IF Field_3 >100.

IF cell_buffer(1,2,5) = X.
Result_Field_1 = 3.

Endif.

IF cell_buffer(1,4,5) = X.
Result_Field_1 =4.

RETURN

Endif.

cell_buffer(4) = x. ENDIF.

cell_buffer(5) = x. ENDIF.
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1 * Decision_table new generation
2 DATA Iv_cell TYPE string.
3 CLEAR Iv_cell.
4* Row 1
5 DATA _v_value_s TYPE IF_FDT_TYPES=>ELEMENT_TEXT.
6 _v_value_s ="ABC".
7 gv_comparison_test = INPUT1.
8 gv_comparison_val = _v_value_s.
9 translate gv_comparison_test to upper case.
10 IF gv_comparison_test EQ gv_comparison_val.
11 Iv_cell(1) = abap_true.
12 ELSE.
13 Iv_cell(1) = abap_false.
14 ENDIF.
15 DATA _v_value_s1 TYPE IF_FDT_TYPES=>ELEMENT_TEXT.
16 _v_value_s1="123".
17 gv_comparison_test = INPUT2.
18 gv_comparison_val = _v_value_s1.
FIG. 6A 19 translate gv_comparison_test to upper case.
20 |IF gv_comparison_test EQ gv_comparison_val.
21 Iv_cell(2) = abap_true.
22 ELSE.
23 Iv_cell(2) = abap_false.
24 ENDIF.
25 IF Iv_cell(1) EQ ABAP_TRUE AND Iv_cell(2) EQ ABAP_TRUE.
26 _v_temp_for_context = "Line 1"
27 ENDIF.
28 * Row 2
29 DATA _v_value_s2 TYPE IF_FDT_TYPES=>ELEMENT_TEXT.
30 _v_value_s2 = "456".
31 gv_comparison_test = INPUT2.
32 gv_comparison_val = _v_value_s2.
33 translate gv_comparison_test to upper case.
34 IF gv_comparison_test EQ gv_comparison_val.
35 Iv_cell(3) = abap_true.
36 ELSE.
37 Iv_cell(3) = abap_false.
| 38 ENDIF. |
| 39 IF Iv_cell(1) EQ ABAP_TRUE AND Iv_cell(3) EQ ABAP_TRUE. I
| 40 _v_temp_for_context = "Line 2. |

TO FIG. 6B
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| 41 ENDIF. I
| 42 * Row 3 |
43 DATA _v_value_s3 TYPE IF_FDT_TYPES=>ELEMENT_TEXT.

44 v value_s3="789.

45 gv_comparison_test = INPUT2.

46 gv_comparison_val = _v_value_s3.

47 translate gv_comparison_test to upper case.

48 |F gv_comparison_test EQ gv_comparison_val.

49 Iv_cell(4) = abap_true.

50 ELSE.

51 Iv_cell(4) = abap_false.

52 ENDIF.

53 IF Iv_cell(1) EQ ABAP_TRUE AND Iv_cell(4) EQ ABAP_TRUE.
54 _v_temp_for_context = "Line 3'.

55 ENDIF.

56 * Row 4

57 DATA _v_value_s4 TYPE IF_FDT_TYPES=>ELEMENT_TEXT.
58 _v_value_s4 = 'DEF".

59 gv_comparison_test = INPUT1.

60 gv_comparison_val = _v_value_s4.

61 translate gv_comparison_test to upper case.

FIG. 6B 62 IF gv_comparison_test EQ gv_comparison_val.

63 Iv_cell(5) = abap_true.

64 ELSE.

65 Iv_cell(5) = abap_false.

66 ENDIF.

67 IF Iv_cell(5) EQ ABAP_TRUE AND Iv_cell(2) EQ ABAP_TRUE.
68 _v_temp_for_context = "Line 4".

69 ENDIF.

70 *Row 5

71 IF Iv_cell(5) EQ ABAP_TRUE AND Iv_cell(3) EQ ABAP_TRUE.
72 _v_temp_for_context = "Line 5.

73 ENDIF.

74 * Row 6

75 IF Iv_cell(5) EQ ABAP_TRUE AND Iv_cell(4) EQ ABAP_TRUE.
76 _v_temp_for_context = "Line 6'.

77 ENDIF.

78 * Row 7

79 IF Iv_cell(5) EQ ABAP_TRUE AND Iv_cell(4) EQ ABAP_TRUE..
80 _v_temp_for_context = "Line 7°.

81 ENDIF.
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OPTIMIZING SOURCE CODE

CLAIM OF PRIORITY

This application claims priority under 35 U.S.C. §119(e) to
U.S. Provisional Patent Application Ser. No. 61/581,379,
filed on Dec. 29, 2011, the entire contents of which are hereby
incorporated by reference.

TECHNICAL BACKGROUND
This disclosure relates to optimizing source code.
BACKGROUND

Decision tables are often used in many business applica-
tions to, for example, derive a value, classify values or
attributes, and/or map values or attributes. For example, a
business enterprise may use a decision table in or with a
business application to map customer attributes so that a
customer group may be determined. Typically, a decision
table includes one or more input fields and returns one or
more outputs (or results) based on the input values. Perfor-
mance of the execution of a decision table can be important;
consequently code generation approaches are used. Fast
execution of a decision table may be important, but so may be
the number of lines of code which is generated based on the
decision table. Minimizing the size of code to a minimum as
the number of lines influences class loading time. Further,
programming environments may have limits that need to be
respected (e.g., limitations of number of literals used in a
method, number of statements used, variables). Thus, mini-
mizing source code lines may help meet the programming
environment limits.

Conventional code generation techniques may either
assume that a decision table for which code is to be generated
is small (e.g., less than 100 lines) or limited in functionality
(e.g., only mutually exclusive lines, only simple comparisons
in a cell, only comparisons against values and not calculated
values).

SUMMARY

In one general embodiment, techniques for optimizing
code include methods, systems, and computer program prod-
ucts that implement operations including: identifying a deci-
sion table having values arranged in one or more cells in a row
and column format, the values defining business rules; evalu-
ating the decision table to generate one or more temporary
tables, at least one temporary table including the values asso-
ciated with particular positions of a string variable of unde-
fined length; evaluating the one or more temporary tables to
set the positions of the string variable based on comparisons
of the values with inputs; and generating a portion of code
defining the business rules based on the evaluation of the one
or more temporary tables.

In a first aspect combinable with the general embodiment,
the decision table includes one or more input fields and one or
more result fields including the values.

In a second aspect combinable with any of the previous
aspects, evaluating the decision table to generate one or more
temporary tables includes generating a first temporary table
including one or more field ID values comprising the one or
more input fields and one or more result fields.

In a third aspect combinable with any of the previous
aspects, the first temporary table further includes one or more
value ID values including the values stored in the decision
table.
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In a fourth aspect combinable with any of the previous
aspects, each value 1D value corresponds with one of the one
or more field ID values.

In a fifth aspect combinable with any of the previous
aspects, evaluating the decision table to generate one or more
temporary tables further includes evaluating the decision
table to determine a portion of the values defined in a particu-
lar row of the decision table; and generating a second tempo-
rary table.

In a sixth aspect combinable with any of the previous
aspects, the second temporary table includes one or more
unique 1D values.

In a seventh aspect combinable with any of the previous
aspects, each unique 1D value is associated in the second
temporary table with a particular value defined in the particu-
lar row of the decision table.

In an eighth aspect combinable with any of the previous
aspects, evaluating the decision table to generate one or more
temporary tables further includes generating a third tempo-
rary table including the one or more unique ID values and one
ormore positions of the string variable; and associating, in the
third temporary table, each of the one or more unique 1D
values stored in the second temporary table with a particular
position of the positions of the string variable.

In a ninth aspect combinable with any of the previous
aspects, generating a portion of code defining the business
rules based on the evaluation of the one or more temporary
tables includes evaluating at least one of the first, second, and
third temporary tables to generate one or more conditional
statements; and setting, by each conditional statement, at
least one of the positions of the string variable to one of true
or false.

In a tenth aspect combinable with any of the previous
aspects, setting, by each conditional statement, at least one of
the positions of the string variable to one of true or false
includes comparing an input value stored in the at least one of
the first, second, and third temporary tables to an associated
result value; and setting a particular position of the string
variable to true based on the input value equaling the associ-
ated result value or false based on the input value not equaling
the associated result value.

An eleventh aspect combinable with any of the previous
aspects includes storing at least one of the one or more tem-
porary tables for more than a transient time duration.

Various embodiments of an optimizing engine according to
the present disclosure may include one or more of the follow-
ing features. For example, the optimizing engine may gener-
ate source code from a decision table that results in a much
cleaner and more efficient code base. For instance, the opti-
mizing engine may reduce a number of code lines by more
than half as compared to conventional code generation tech-
niques (e.g., code generated may be about 80 lines vs. 200
lines in conventional code generation techniques). In decision
tables having cell repetition, the reduction can be even more
dramatic (e.g., from >10,000 lines to about 1,500 lines). The
optimizing engine may generate code for decision tables with
any number of lines, complex cells, and/or dynamic compari-
son values. Thus, the optimizing engine may reduce the num-
ber oflines of code generated from a decision table while also
improving runtime performance to generate the code from the
decision table. The optimizing engine may also reduce the
requirements for memory consumption and initial load times.
The optimizing engine may also allow for much bigger deci-
sion tables (from 1000s of lines to 10,000s or even 100,000s
of lines). As another example, the optimizing engine may
implement swapping in a simplified way compared to high
complexity of conventional techniques. As another example,
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the optimizing engine may implement a best match approach
in the decision table (e.g., return the result that has passed
most checks) better (e.g., result in faster performance of runt-
ime and code generation, decrease in lines of code and com-
plexity of generated code) than conventional techniques.

Various embodiments of an optimizing engine according to
the present disclosure may also include one or more of the
following features. For example, the optimizing engine may
generate optimized code for mutual exclusive tables and non-
mutually exclusive tables alike. Also, the optimizing engine
may generate condition cell code exactly once for each pos-
sible value. The optimizing engine may also generate opti-
mized code independent of column organization (in contrast
to tree-like conventional optimization). Also, the optimizing
engine may generate optimized code for alarge decision table
in increments (e.g., split into several swapping methods). The
optimizing engine may also generate optimized code for deci-
sion tables in first and all match mode.

These general and specific aspects may be implemented
using a device, system or method, or any combinations of
devices, systems, or methods. For example, a system of one or
more computers can be configured to perform particular
actions by virtue of having software, firmware, hardware, or
a combination of them installed on the system that in opera-
tion causes or cause the system to perform the actions. One or
more computer programs can be configured to perform par-
ticular actions by virtue of including instructions that, when
executed by data processing apparatus, cause the apparatus to
perform the actions. The details of one or more implementa-
tions are set forth in the accompanying drawings and the
description below. Other features, objects, and advantages
will be apparent from the description and drawings, and from
the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 illustrates an example distributed computing system
operable to optimize source code according to the present
disclosure;

FIG. 2 illustrates an example decision table;

FIGS. 3A-3C illustrate example tables and table variables
generated during a code generation process based on the
decision table shown in FIG. 2;

FIG. 4 illustrates an example algorithm for generating opti-
mized source code based on at least a portion of the decision
table shown in FIG. 2;

FIG. 5 illustrates another example decision table; and

FIGS. 6 A-6B illustrate an example optimized source code
based on at least a portion of the decision table shown in FIG.
5.

DETAILED DESCRIPTION

The present disclosure describes an optimizing engine that
can generate source code reflecting one or more rules deci-
sions stored in a decision table. For example, in some embodi-
ments, the optimizing engine may generate one or more tem-
porary tables that may associate result variables associated
with input fields with particular positions of a string variable.
Once each position of the string variable (e.g., an undefined
length string variable) is set, further evaluation or comparison
of the particular input fields to determine if they match the
result variables may be unnecessary, thereby making genera-
tion of code based on the rules decisions more efficient.

FIG. 1 illustrates an example distributed computing system
100 operable to optimize source code according to the present
disclosure. In some embodiments, system 100 includes an
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optimizing engine 114 (“application 114”) that traverses a
decision table and generates code (e.g., source code) based on
the input fields and output fields of the decision table. The
illustrated environment 100 includes or is communicably
coupled with an enterprise server 102, a host server 105, and
one or more clients 135, at least some of which communicate
across network 132. In general, environment 100 depicts an
example configuration of a system capable of providing state-
ful execution of stateless applications in a substantially trans-
parent way, as well as dynamically determining the particular
application’s mode of operation in response to requests from
its clients 135.

In general, the enterprise server 102 is a server that stores
the optimizing engine 114, where at least a portion of the
optimizing engine 114 is executed via requests and responses
sent to users or clients within and communicably coupled to
the illustrated environment 100 of FIG. 1. In some instances,
the enterprise server 102 may store a plurality of various
optimizing engines 114, while in other instances, the enter-
prise server 102 may be a dedicated server meant to store and
execute only a single optimizing engine 114. In some
instances, the enterprise server 102 may include a web server,
where the optimizing engines 114 represent one or more
web-based applications accessed and executed via network
132 by the clients 135 of the system to perform the pro-
grammed tasks or operations of the optimizing engine 114.

At a high level, the enterprise server 102 includes an elec-
tronic computing device operable to receive, transmit, pro-
cess, store, or manage data and information associated with
the environment 100. Specifically, the enterprise server 102
illustrated in FIG. 1 is responsible for receiving application
requests from one or more client applications associated with
the clients 135 of environment 100 and responding to the
received requests by processing said requests in the associ-
ated optimizing engine 114, and sending the appropriate
response from the optimizing engine 114 back to the request-
ing client application. In addition to requests from the exter-
nal clients 135 illustrated in FIG. 1, requests associated with
the optimizing engines 114 may also be sent from internal
users, external or third-party customers, other automated
applications, as well as any other appropriate entities, indi-
viduals, systems, or computers. As used in the present disclo-
sure, the term “computer” is intended to encompass any suit-
able processing device. For example, although FIG. 1
illustrates a single enterprise server 102, environment 100 can
be implemented using two or more servers 102, as well as
computers other than servers, including a server pool. Indeed,
enterprise server 102 may be any computer or processing
device such as, for example, a blade server, general-purpose
personal computer (PC), Macintosh, workstation, UNIX-
based workstation, or any other suitable device. In other
words, the present disclosure contemplates computers other
than general purpose computers, as well as computers with-
out conventional operating systems. Further, illustrated enter-
prise server 102 may be adapted to execute any operating
system, including Linux, UNIX, Windows, Mac OS, or any
other suitable operating system.

In the present implementation, and as shown in FIG. 1, the
enterprise server 102 includes a processor 111, an interface
129, a memory 117, and one or more optimizing engines 114.
The interface 129 is used by the enterprise server 102 for
communicating with other systems in a client-server or other
distributed environment (including within environment 100)
connected to the network 132 (e.g., client 135, as well as other
systems communicably coupled to the network 132). Gener-
ally, the interface 129 includes logic encoded in software
and/or hardware in a suitable combination and operable to
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communicate with the network 132. More specifically, the
interface 129 may include software supporting one or more
communication protocols associated with communications
such that the network 132 or interface’s hardware is operable
to communicate physical signals within and outside of the
illustrated environment 100.

Generally, the network 132 facilitates wireless or wireline
communications between the components of the environment
100 (i.e., between the enterprise server 102 and the clients
135), as well as with any other local or remote computer, such
as additional clients, servers, or other devices communicably
coupled to network 132 but not illustrated in FIG. 1. The
network 132 is illustrated as a single network in FIG. 1, but
may be a continuous or discontinuous network without
departing from the scope of this disclosure, so long as at least
a portion of the network 132 may facilitate communications
between senders and recipients. The network 132 may be all
or a portion of an enterprise or secured network, while in
another instance at least a portion of the network 132 may
represent a connection to the Internet.

In some instances, a portion of the network 132 may be a
virtual private network (VPN), such as, for example, the
connection between the clients 135 and the enterprise server
102. Further, all or a portion of the network 132 can include
either a wireline or wireless link. Example wireless links may
include 802.11a/b/g/n, 802.20, WiMax, and/or any other
appropriate wireless link. In other words, the network 132
encompasses any internal or external network, networks, sub-
network, or combination thereof operable to facilitate com-
munications between various computing components inside
and outside the illustrated environment 100. The network 132
may communicate, for example, Internet Protocol (IP) pack-
ets, Frame Relay frames, Asynchronous Transfer Mode
(ATM) cells, voice, video, data, and other suitable informa-
tion between network addresses. The network 132 may also
include one or more local area networks (LANs), radio access
networks (RANs), metropolitan area networks (MANs), wide
area networks (WANS), all or a portion of the Internet, and/or
any other communication system or systems at one or more
locations.

As illustrated in FIG. 1, enterprise server 102 includes a
processor 111. Although illustrated as a single processor 111
in FIG. 1, two or more processors may be used according to
particular needs, desires, or particular embodiments of envi-
ronment 100. Each processor 111 may be a central processing
unit (CPU), a blade, an application specific integrated circuit
(ASIC), a field-programmable gate array (FPGA), or another
suitable component. Generally, the processor 111 executes
instructions and manipulates data to perform the operations
of enterprise server 102 and, specifically, the one or more
plurality of optimizing engines 114. Specifically, the server’s
processor 111 executes the functionality required to receive
and respond to requests from the clients 135 and their respec-
tive client applications, as well as the functionality required to
perform the other operations of the optimizing engine 114.

Regardless of the particular implementation, “software”
may include computer-readable instructions, firmware, wired
or programmed hardware, or any combination thereof on a
tangible medium operable when executed to perform at least
the processes and operations described herein. Indeed, each
software component may be fully or partially written or
described in any appropriate computer language including C,
C++, Java, Visual Basic, assembler, Perl, any suitable version
of 4GL, as well as others. It will be understood that while
portions of the software illustrated in FIG. 1 are shown as
individual modules that implement the various features and
functionality through various objects, methods, or other pro-
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6

cesses, the software may instead include a number of sub-
modules, third party services, components, libraries, and
such, as appropriate. Conversely, the features and function-
ality of various components can be combined into single
components as appropriate. In the illustrated environment
100, processor 111 executes one or more optimizing engines
114 on the enterprise server 102.

At ahigh level, each of the one or more optimizing engines
114 is any application, program, module, process, or other
software that may execute, change, delete, generate, or oth-
erwise manage information according to the present disclo-
sure, particularly in response to and in connection with one or
more requests received from the illustrated clients 135 and
their associated client applications. In certain cases, only one
optimizing engine 114 may be located at a particular enter-
prise server 102. In others, a plurality of related and/or unre-
lated optimizing engines 114 may be stored at a single enter-
prise server 102, or located across a plurality of other servers
102, as well.

In certain cases, environment 100 may implement a com-
posite optimizing engine 114. For example, portions of the
composite application may be implemented as Enterprise
Java Beans (EJBs) or design-time components may have the
ability to generate run-time implementations into different
platforms, such as J2EE (Java 2 Platform, Enterprise Edi-
tion), ABAP (Advanced Business Application Programming)
objects, or Microsoft’s .NET, among others. Additionally, the
optimizing engines 114 may represent web-based applica-
tions accessed and executed by remote clients 135 or client
applications via the network 132 (e.g., through the Internet).
Further, while illustrated as internal to enterprise server 102,
one or more processes associated with a particular optimizing
engine 114 may be stored, referenced, or executed remotely.
For example, a portion of a particular optimizing engine 114
may be a web service associated with the application that is
remotely called, while another portion of the optimizing
engine 114 may be an interface object or agent bundled for
processing at a remote client 135. Moreover, any or all of the
optimizing engines 114 may be a child or sub-module of
another software module or enterprise application (not illus-
trated) without departing from the scope of this disclosure.
Still further, portions of the optimizing engine 114 may be
executed by a user working directly at enterprise server 102,
as well as remotely at client 135.

The enterprise server 102 also includes memory 117.
Memory 117 may include any memory or database module
and may take the form of volatile or non-volatile memory
including, without limitation, magnetic media, optical media,
random access memory (RAM), read-only memory (ROM),
removable media, or any other suitable local or remote
memory component. Memory 117 may store various objects
or data, including classes, frameworks, applications, backup
data, business objects, jobs, web pages, web page templates,
database tables, repositories storing business and/or dynamic
information, and any other appropriate information including
any parameters, variables, algorithms, instructions, rules,
constraints, or references thereto associated with the pur-
poses of the enterprise server 102 and its one or more opti-
mizing engines 114. Additionally, memory 117 may include
any other appropriate data, such as VPN applications, firm-
ware logs and policies, firewall policies, a security or access
log, print or other reporting files, as well as others.

As illustrated, the memory 117 stores one or more deci-
sions tables 120 (e.g., as shown in FIGS. 2 and 5) and one or
more tables 125 (e.g., as shown in FIGS. 3A-3C). In some
embodiments, the tables 125 may be generated, for example,
by the optimizing engine 114 during the code generation
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process and only stored temporarily (e.g., during the process).
Thetables 125 may then be deleted once the code is generated
by the optimizing engine 114. In some embodiments, the
tables 125 include tabular variables in memory (e.g., memory
117) of the methods/procedures in the optimizing engine 114
that generates the code of the decision tables 120.

The illustrated environment 100 also includes the hosted
server 105, which includes one or more processors 141, an
interface 139, a memory 147, and a graphical user interface
(GUI)138. The one or more processors 141, the interface 139,
and the memory 147 may be substantially similar to those
same components described above with reference to the
enterprise server 102. In some embodiments, the hosted
server 105 may execute all or a portion of the optimizing
engine 114 separate from, or in cooperation with, the enter-
prise server 102.

The illustrated GUI 138 is a graphical user interface oper-
able to interface with at least a portion of environment 100 for
any suitable purpose, including generating a visual represen-
tation of the optimizing engine 114, a client application (in
some instances, the client’s web browser) and the interactions
with the optimizing engine 114, including the responses
received from the optimizing engine 114 received in response
to the requests sent by the client application. Generally,
through the GUI 138, the user is provided with an efficient
and user-friendly presentation of data provided by or com-
municated within the system. The term “graphical user inter-
face,” or GUI, may be used in the singular or the plural to
describe one or more graphical user interfaces and each of the
displays of a particular graphical user interface. Therefore,
the GUI 138 can represent any graphical user interface,
including but not limited to, a web browser, touch screen, or
command line interface (CLI) that processes information in
environment 100 and efficiently presents the information
results to the user. In general, the GUI 138 may include a
plurality of user interface (UI) elements, some or all associ-
ated with the client application, such as interactive fields,
pull-down lists, and buttons operable by the user atclient 135.

These and other Ul elements may be related to or represent
the functions of the client application, as well as other soft-
ware applications executing at the client 135. In particular, the
GUI 138 may be used to present the client-based perspective
of the optimizing engine 114, and may be used (as a web
browser or using the client application as a web browser) to
view and navigate the optimizing engine 114, as well as
various web pages located both internal and external to the
server, some of which may be associated with the optimizing
engine 114. For purposes of the present location, the GUI 138
may be a part of or the entirety of the client application, while
also merely a tool for displaying the visual representation of
the client and optimizing engines’ 114 actions and interac-
tions. In some instances, the GUI 138 and the client applica-
tion may be used interchangeably, particularly when the cli-
ent application represents a web browser associated with the
optimizing engine 114.

The illustrated environment of FIG. 1 also includes one or
more clients 135. Each client 135 may be any computing
device operable to connect to or communicate with at least the
enterprise server 102 and/or via the network 132 using a
wireline or wireless connection. It will be understood that
there may be any number of clients 135 associated with, or
external to, environment 100. For example, while illustrated
environment 100 includes three clients (135a, 1355, and
135¢), alternative implementations of environment 100 may
include a single client 135 communicably coupled to the
enterprise server 102, or any other number suitable to the
purposes of the environment 100. Additionally, there may
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also be one or more additional clients 135 external to the
illustrated portion of environment 100 that are capable of
interacting with the environment 100 via the network 132.
Further, the term “client” and “user” may be used inter-
changeably as appropriate without departing from the scope
of this disclosure. Moreover, while each client 135 is
described in terms of being used by a single user, this disclo-
sure contemplates that many users may use one computer, or
that one user may use multiple computers.

As used in this disclosure, client 135 is intended to encom-
pass a personal computer, touch screen terminal, tablet, work-
station, network computer, kiosk, wireless data port, smart
phone, personal data assistant (PDA), one or more processors
within these or other devices, or any other suitable processing
device. For example, each client 135 may include a computer
that includes an input device, such as a keypad, touch screen,
mouse, or other device that can accept user information, and
an output device that conveys information associated with the
operation of the enterprise server 102 (and optimizing engine
114) or the client 135 itself, including digital data, visual
information, or a client application. Both the input and output
device may include fixed or removable storage media such as
a magnetic storage media, CD-ROM, or other suitable media
to both receive input from and provide output to users of the
clients 135 through a display.

Each client, typically, is an electronic computing device
that includes a processor, an interface, a graphical user inter-
face (GUI), a client application, and a memory. Such compo-
nents may be similar to those described above with reference
to the enterprise server 102 and/or hosted server 105.

While FIG. 1 is described as containing or being associated
with a plurality of elements, not all elements illustrated within
environment 100 of FIG. 1 may be utilized in each alternative
implementation of the present disclosure. Additionally, one
or more of the elements described herein may be located
external to environment 100, while in other instances, certain
elements may be included within or as a portion of one or
more of the other described elements, as well as other ele-
ments not described in the illustrated implementation. Fur-
ther, certain elements illustrated in FIG. 1 may be combined
with other components, as well as used for alternative or
additional purposes in addition to those purposes described
herein.

FIG. 2 illustrates an example decision table 200. In some
embodiments, the decision table 200 may be one of the deci-
sion tables 120. Generally, the decision table 200 may graphi-
cally describe a set of rules (e.g., business rules) used by one
or more business applications for a business enterprise. In
other words, decision table 200 may graphically describe
business rules without a full textual explanation of the rules
(e.g., if/then conditional text statements). The illustrated
decision table 200 includes a number of input fields 205a,
2055, and 205¢ with values in columnar format. The illus-
trated decision table 200 also includes a result field 210.
Although only three input fields 205a, 2055, and 205¢ are
illustrated, the decision table 200 may include any number of
input fields (e.g., tens, hundreds, or even thousands) as well as
any number of result fields. Further, the decision table 200
may be one of tens, hundreds, or even thousands of decision
tables used by an enterprise, for example, in implementing
business rules.

The values for the input fields 205a, 2055, and 205¢ are
stored in rows 215a through 215fof the decision table 200, as
illustrated. In other words, the input fields (e.g., 2054 through
205¢) may be compared against the values in the rows (e.g.,
215a through 215f) in the table 200. The values may be
alphanumeric or Boolean values, including ranges or expres-
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sions, as well as text comparisons, date/time comparisons, or
other value determination. As one example of a textual deter-
mination, an input field may determine that a customer name
starts with “ABC.” For example, as illustrated, input field
205a may be constrained to a value set to A or B, while the
input field 20556 may be constrained to a value set to True or
False. The input value 205¢ may be constrained to a numeric
range (e.g., 1 to 100, >100, or other examples).

In some embodiments, an optimizing engine, such as the
optimizing engine 114, may translate the decision table 200 to
generate or build source code that implements the rules in the
decision table 200. The generated code may then be executed,
for example, by a business application to ensure that the rules
of'the decision table 200 are being met by the business enter-
prise.

As illustrated, decision table 200 includes six rows 215a
through 215/ However, in alternative embodiments, the deci-
sion table 200 (and indeed any decision table) may include
tens, hundreds, or even thousands of rows. Each row of the
decision table 200 may represent a particular business rule
implemented in an if/then conditional statement. For
example, row 215a may be interpreted as “if input field 205a
equals A, and if input field 2055 equals True, and if input field
205c¢ is between 1 and 100, then the result field 210 is setto 1.
Likewise, row 2155 may be interpreted as “if input field 205a
equals A, and ifinput field 2056 equals False, and if input field
205c¢ is between 1 and 100, then the result field 210 is set to 2.”
Likewise, row 215¢ may be interpreted as “if input field 205a
equals A, and if input field 2055 equals True, and if input field
205c¢ is greater than 100, then the result field 210 is set to 3,”
and so on.

An“else” statement is implied at the end of each row 22154
through 215f. For example, should any particular one of the
input fields 2054, 2055, or 205¢ not meet the specified con-
dition, then attention is directed to the next row. For example,
should one of the conditions in row 2154 not be met (i.e.,
input field 205a does not equal A, or input field 2055 does not
equal True, or input field 205¢ is not between 1 and 100), then
the next row 21554 is evaluated. In some embodiments, the
evaluation of each row 2154 through 215fis implemented by
a “do” loop. For example, one conventional pseudo-code
algorithm generated for rows 2154 through 2154 of decision
table 200 is as follows:

IF (Input Field 205a = A) AND (Input Field 205b = True) AND (Input
Field 205¢ >=1 AND <=100) THEN Result Field 210 = 1)

ENDIF.

IF (Input Field 205a = A) AND (Input Field 205b = False) AND (Input
Field 205¢ >=1 AND <=100) THEN Result Field 210 = 2)

ENDIF.

IF (Input Field 205a = A) AND (Input Field 205b = True) AND (Input
Field 205¢ >100) THEN Result Field 210 = 3)

ENDIF.

IF (Input Field 205a = A) AND (Input Field 205b = False) AND (Input
Field 205¢ >100) THEN Result Field 210 = 4)

ENDIF.

Although the generated pseudo-code may accurately define
these rows of the decision table 200, there may be many
redundant evaluations, resulting in bloated code and loss of
performance (e.g., in generating the code and executing the
generated code).

In a conventional optimization technique (e.g., a tree-like
code), a pseudo-code algorithm generated for rows 215a
through 2154 of decision table 200 is as follows:

10

15

20

25

30

35

45

50

55

60

65

10

IF ( Input Field 205a=A)
IF (Input Field 205b = True ) AND (Input Field 205¢ >= 1 AND
<=100 ) THEN Result Field 210 =1
ENDIF.
IF (Input Field 205b = False ) AND (Input Field 205¢ >= 1 AND
<=100 ) THEN Result Field 210 =2
ENDIF.
IF (Input Field 205b = True ) AND (Input Field 205¢ >100 ) THEN
Result Field 210 =3
ENDIF.
IF (Input Field 205b = false ) AND (Input Field 205¢ >100 )
THEN Result Field 210 =4
ENDIF.

ENDIF.

Although this example conventional optimization technique
may result in an optimized source code generated from the
decision table 200 (e.g., faster generation), such techniques
may only work when the decision table is organized in a
particular manner. For instance, such techniques may work
for mutually exclusive decision tables (e.g., decision tables
with well-defined lists of possible values for each input field
column with rows that do not overlap) but not for non-mutu-
ally exclusive decision tables. For instance, in mutually
exclusive decision tables, row sequence does not matter and
therefore the code can be generated in any sequence. But in
non-mutually exclusive decision tables, the row sequence
does matter and therefore the table cannot be reorganized to
optimize performance in generated code.

The optimizing engine 114 may generate code (e.g., pro-
ductive code) implementing the decision table 200 in a more
optimized fashion as compared to the above-described con-
ventional techniques. For example, in some embodiments,
the optimizing engine 114 may, after calling a method to
generate the code, temporarily generate (and, in some cases
store) one or more tables (shown in FIGS. 3A-3C). The opti-
mizing engine 114 then loops over one or more of the tables
(300, 325, and 350) to generate the code using a string vari-
able of undefined length of characters to write values that
represent results of the comparisons (i.e., decisions) defined
in the decision table.

FIGS. 3A-3C illustrate example tables 300, 325, and 350,
respectively, generated based on the decision table 200 shown
in FIG. 2. In this example, the tables 300, 325, and 350 are
generated by the optimizing engine 114 (e.g., in the order of
table 300, then 325, then 350) to generate code implementing
the rules decisions of the decision table 200.

Turning first to FIG. 3A, the optimizing engine 114 gener-
ates the illustrated table 300, which includes a field ID col-
umn 305, a value ID column 310, and a row ID column 315.
The field ID column 305 is generated by the optimizing
engine 114 by reading the data in the decision table 200 and
determining a maximum number of possible values for each
input field and each result field in the decision table 200. A
row 320a through 320/ is generated for each of the possible
values for each input field and each result field. Here, as
illustrated, Field 1 (input field 2054) has two possible values,
A or B, and thus two rows (320a and 3205) are generated
corresponding to Field 1 (input field 205a). The possible
values (A or B) are placed in the value ID column 310 for the
corresponding rows for Field 1. Also, the row ID column 315
is generated, which identifies the particular rows in the deci-
sion table 200 (i.e., rows 2154 through 215f) in which the
corresponding value of Field 1 may be found. Here, as illus-
trated, value A for Field 1 (input field 2054) is found in rows
1,2, 3, and 4 (row 215a, row 21556, row 215¢, and row 2154)
and possibly others (not shown). Value B for Field 1 (input
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field 2054a) is found in rows 5 and 6 (row 215¢ and row 215f)
and possibly others (not shown).

Likewise, as illustrated, Field 2 (input field 2055) has two
possible values, True or False, and thus two rows (320c¢ and
320d) are generated corresponding to Field 2 (input field
205b). The possible values (True or False) are placed in the
value ID column 310 for the corresponding rows for Field 2.
Also, the row ID column 315 is generated, which identifies
the particular rows in the decision table 200 (i.e., rows 215a
through 215f) in which the corresponding value of Field 2
may be found. Here, as illustrated, value True for Field 2
(input field 20556) is found in rows 1, 3, and 5 (row 215a, row
215¢, and row 215¢) and possibly others (not shown). Value
False for Field 2 (input field 2056) is found in rows 2, 4, and
6 (row 21556, row 215d, and row 215f) and possibly others (not
shown). Likewise, rows 320e and 320f can be generated for
Field 3 (input field 205¢) while rows 320g and 320/ can be
generated for the result fields 210.

Turning next to FIG. 3B, the optimizing engine 114 gen-
erates the illustrated table 325 from the table 300 and the
decision table 200. The table 325 includes a row ID column
330, a column ID column 335, and a value ID column 340. In
some embodiments, the optimizing engine 114 builds the
table 325 with the following process. First, the optimizing
engine 114 identifies all of the possible values in a row of the
decision table 200. Here, since there are three input fields
(2054 through 205¢) and one result field (210), there are four
values for a row of the decision table 200. The optimizing
engine 114 then generates four rows (345a through 345d) in
the table 325 and identifies row 1 (2154a) in each place of the
row ID column 330. In the column ID column 335, the four
possible values—Field 1 (input field 205q), Field 2 (input
field 2055), Field 3 (input field 205¢), and Result Field 1
(result field 210)—for row 1 are inserted. Then, a represen-
tative value for each particular cell of the decision table 200
that corresponds to the row/column combination (i.e., com-
bination of row ID column 330 and column ID column 335)
that is unique (e.g., not found previously in the decision table
200) is placed in the value ID column. For example, as shown,
the representative values start at 1 and continue until each
unique value is accounted for.

Continuing this example, the optimizing engine 114 then
generates four rows (345¢ through 345%) in the table 325 and
identifies row 2 (215b) in each place of the row ID column
330. In the column ID column 335, the four possible values—
Field 1 (input field 205a), Field 2 (input field 2055), Field 3
(input field 205c¢), and Result Field 1 (result field 210)—for
row 2 are inserted. Then, a representative value for each
particular cell of the decision table 200 that corresponds to the
row/column combination (i.e., combination of row ID col-
umn 330 and column ID column 335) that is unique (e.g., not
found previously in the decision table 200) is placed in the
value ID column.

Turning now to FIG. 3C, the optimizing engine 114 then
generates the illustrated table 350 from the tables 300 and 325
and the decision table 200. The illustrated table 350 associ-
ates the representative values of the value ID column 340
(also 355) with a corresponding value found in the particular
cell of the decision table 200 that corresponds to the row/
column combination (i.e., combination of row ID column 330
and column ID column 335) that is unique. For example, as
illustrated, the representative value “1” shown in row 365a of
the table 350 is “A”” The representative value “2” shown in
row 3655 is “True,” and so on. Accordingly, each value in the
value ID column 355 has a unique value associated with it
from the decision table 200.
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Thetable 350 also includes a cell buffer column 370, which
indicates, for each value, whether a particular position in a
string (i.e., the cell buffer) has been previously set, i.e., has a
pointer already been set in the (X) position of the string to the
value shown in the value ID column 360.

Once the tables 300, 325, and 350 have been generated,
then the optimizing engine 114 may loop over the tables 325
and 350 to generate the code implementing the rules deci-
sions in the decision table 200. By generating the string
variable with positions assigned by the cell buffer column
370, several determinations may be skipped when generating
the code, thereby optimizing (e.g., producing less lines and
generating the code faster) the code generated for implement-
ing the rules decisions of the decision table 200.

FIG. 4 illustrates an example pseudo-code algorithm 400
for generating optimized source code based on at least a
portion of the decision table 200 shown in FIG. 2, using one
or more of the tables 300, 325, and 350. As illustrated, the
pseudo-code algorithm 400 illustrates the generated code
based on the first four rows of the decision table 200. Such
pseudo-code algorithm 400 may be representative of the code
generated when the optimizing engine 114 loops over the
tables 325 and 350. As illustrated, for example, the optimiz-
ing engine 114 first loops over the first row identified in the
decision table 200 (row 2154) with the first three IF state-
ments and sets the cell buffer values at each position corre-
sponding to the column values (e.g., input field 2054, input
field 2055, and input field 205c¢) as “true” (represented by the
x) if all of the values in these fields are true. Thus, these cell
buffer value positions (e.g., positions (1), (2), and (3)) are set
to true. An additional IF statement sets the result field 210 in
the first row as “1” when the cell buffer values at these three
positions are set to true.

Next, the optimizing engine 114 need only determine, in
the next IF statement, whether Field 2 (input field 2055) is
False to set the next cell buffer position, in this case (4), to
true. Thus, by determining, in the next IF statement, whether
the cell buffer positions at (1), (3), and (4) are set to true, the
result field 210 from the second row is set to “2.” Note that,
here, evaluations for the cell buffer positions (1) and (3) were
already completed and set, thereby eliminating the need to
perform these evaluations again.

Next, the optimizing engine 114 need only determine, in
the next IF statement, whether Field 3 (input field 205¢) is
greater than 100 to set the next cell buffer position, in this case
(5), to true. Thus, by determining, in the next IF statement,
whether the cell buffer positions at (1), (2), and (5) are set to
true, the result field 210 from the third row is set to “3.” Note
that, here, evaluations for the cell buffer positions (1) and (2)
were already completed and set, thereby eliminating the need
to perform these evaluations again. This process continues to
loop over the completed tables 325 and 350.

Next, the optimizing engine 114 need only evaluate, in the
next [F statement, whether the cell buffer positions at (1), (4),
and (5) are set to true. Is so, then the result field 210 from the
fourth row is set to “4.” Note that, here, evaluations for the cell
buffer positions (1), (4) and (5) were already completed and
set, thereby eliminating the need to perform these evaluations
again. This process continues to loop over the completed
tables 325 and 350.

FIG. 5 illustrates another example decision table 500.
Here, there are two input fields, input field 5054 and input
field 5055. There is also an output field 510 in the illustrated
decision table 500. As illustrated, there are six rows 515a
through 515f'in the decision table 500. Rows 5154 through
515¢ have input values of “ABC” for input field 5054 and
input values of “123,” “456,” and “789” for input field 5055,
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respectively. Rows 5154 through 515f have input values of
“DEF” for input field 5054 and input values of “123,” “456,”
and “789” for input field 5055, respectively.

Turning now to FIGS. 6 A-6B, an example generated code
600 illustrated that is developed by the optimizing engine 114
based on at least a portion of the decision table 500 shown in
FIG. 5. As illustrated, line 2 defines an lv_string as a string
type variable—this is the string variable of undefined length
of characters to write values that represent a results of the
comparisons (i.e., decisions) defined in the decision table.
The generated code 600 is an example portion of output from
the optimizing engine 114 and, as such, may not show each
and every line of code of the output. For instance, generated
code 600 may include a “RETURN?” statement after each line
of code (e.g., lines 26, 40, 54, 68, 72, 76, 80) in which the
variable _v_temp_for_context is assigned a value.

In this example, lines 4-27 represent the code generated in
evaluating the first row (5154a) of decision table 500 based on
one or more tables (not shown) generated by the optimizing
engine 114. Lines 5-9 are preparation code lines. For
example, lines 5-9 may prepare certain variables, such as
assign table values to variables, convert upper case to lower
case, and other preparation step not affected by the optimiz-
ing process performed by the optimizing engine 114.

Lines 10-14 represent the code generated in evaluating the
first row/first column of the decision table 500 (i.e., row 5154
and input field 5054a). The first position, (1), of lv_string is set
to true if the value is “ABC” and false otherwise.

Lines 15-19 are additional preparation code lines for the
next evaluation. Again, lines 15-19 may prepare certain vari-
ables, such as assign table values to variables, convert upper
case to lower case, and other preparation step not affected by
the optimizing process performed by the optimizing engine
114.

Lines 20-24 represent the code generated in evaluating the
first row/second column of the decision table 500 (i.e., row
515a and input field 5055). The second position, (2), of
Iv_string is set to true if the value is “123” and false otherwise.

Finally, lines 25-27 represent the code generated in evalu-
ating the first row/third column. Here, a simple IF statement
determines whether both positions (1) and (2) of Iv_string are
set to true, and, if so, the output value is set to “Line 1.”

Continuing with FIG. 5, lines 28-41 represent the code
generated in evaluating the second row (515b) of decision
table 500 based on one or more tables (not shown) generated
by the optimizing engine 114. Note, however, that previously
set positions of lv_string are used again and not reevaluated,
thus resulting in an optimized code generation. For example,
after preparation code and code for evaluating whether posi-
tion (3) of lv_string is set to true, an IF statement evaluates
whether both positions (1) and (3) are true, without reevalu-
ating position (1) (which is already set). If both are set to true,
then the output value is set to “Line 2.”” Such shortened code
for rows 3 and 4 are shown in lines 42-55 and lines 56-69,
respectively, which illustrate the reuse of set positions of
Iv_string.

Rows 5, 6, and 7 are evaluated with even shorter code
statements, since all of the Iv_string positions ((1) through
(5)) have been set to true or false. Thus, the evaluation of row
5 simply occurs by an IF statement that sets the output value
to “Line 5” if Iv_string(5) (e.g., for row 5154, input field
505aq) is set to true and Iv_string(3) (e.g., for row 5155, input
field 5055) is set to true. Likewise, the evaluation of row 6
simply occurs by an IF statement that sets the output value to
“Line 6™ if Iv_string(5) is set to true and 1v_string(4) (e.g., for
row 515c¢, input field 5055) is set to true.
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Although this disclosure has been described in terms of
certain embodiments and generally associated methods,
alterations and permutations of these embodiments and meth-
ods will be apparent to those skilled in the art. For example,
Accordingly, the above description of example embodiments
does not define or constrain this disclosure. Other changes,
substitutions, and alterations are also possible without depart-
ing from the spirit and scope of this disclosure.

What is claimed is:

1. A computer-implemented method for optimizing code,
the method comprising:

identifying a decision table that comprises one or more

input fields and one or more result fields, the one or more
input fields and one or more result fields comprising
values arranged in one or more cells in a row and column
format, the values defining business rules;

evaluating the decision table to generate a plurality of

temporary tables, the generating including:
generating a first temporary table including:
determining a maximum number of possible values
for each of the one or more input fields and each of
the one or more result fields in the decision table,
generating a row for each possible value of the maxi-
mum number of possible values, each row compris-
ing a field ID value associated with one of the one
or more input fields and one or more result fields of
the decision table, and a value ID value comprising
the corresponding value of the field ID value stored
in the decision table;
generating a second temporary table including:
identifying one or more unique values based on a
combination of a particular row and a particular
column of the decision table,
for each unique value of the decision table, associat-
ing a unique ID value with the corresponding com-
bination of the particular row and the particular
column, the second temporary table comprising
one or more unique 1D values;
generating a third temporary table including:
for each unique ID value of the second temporary
table, associating the unique 1D value with the cor-
responding value of the associated combination of
the particular row and the particular column of the
decision table,
associating each corresponding value with a particu-
lar position of a string variable, the third temporary
table comprising one or more associations with
particular positions of the string variable;
evaluating the second and the third temporary tables to set
the positions of the string variable based on comparisons
of the values with inputs; and
generating a portion of code defining the business rules
based on the evaluation of the second and the third
temporary tables.

2. The method of claim 1, wherein generating a portion of
code defining the business rules based on the evaluation of the
plurality of temporary tables comprises:

evaluating at least one of the first, second, and third tem-

porary tables to generate one or more conditional state-
ments; and

setting, by each conditional statement, at least one of the

positions of the string variable to one of true or false.

3. The method of claim 2, wherein setting, by each condi-
tional statement, at least one of the positions of the string
variable to one of true or false comprises:
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comparing an input value stored in the at least one of the
first, second, and third temporary tables to an associated
result value; and

setting a particular position of the string variable to true

based on the input value equaling the associated result
value or false based on the input value not equaling the
associated result value.

4. The method of claim 1, further comprising:

storing at least one of the plurality of temporary tables for

more than a transient time duration.

5. A system of one or more computers configured to per-
form operations comprising:

identifying a decision table that comprises one or more

input fields and one or more result fields, the one or more
input fields and one or more result fields comprising
values arranged in one or more cells in a row and column
format, the values defining business rules;

evaluating the decision table to generate a plurality of

temporary tables, the generating including:
generating a first temporary table including:
determining a maximum number of possible values
for each of the one or more input fields and each of
the one or more result fields in the decision table,
generating a row for each possible value of the maxi-
mum number of possible values, each row compris-
ing a field ID value associated with one of the one
or more input fields and one or more result fields of
the decision table, and a value ID value comprising
the corresponding value of the field ID value stored
in the decision table;
generating a second temporary table including:
identifying one or more unique values based on a
combination of a particular row and a particular
column of the decision table,
for each unique value of the decision table, associat-
ing a unique ID value with the corresponding com-
bination of the particular row and the particular
column, the second temporary table comprising
one or more unique 1D values;
generating a third temporary table including:
for each unique ID value of the second temporary
table, associating the unique 1D value with the cor-
responding value of the associated combination of
the particular row and the particular column of the
decision table,
associating each corresponding value with a particu-
lar position of a string variable, the third temporary
table comprising one or more associations with
particular positions of the string variable;
evaluating the second and the third temporary tables to set
the positions of the string variable based on comparisons
of the values with inputs; and
generating a portion of code defining the business rules
based on the evaluation of the second and the third
temporary tables.

6. The system of claim 5, wherein generating a portion of
code defining the business rules based on the evaluation of the
plurality of temporary tables comprises:

evaluating at least one of the first, second, and third tem-

porary tables to generate one or more conditional state-
ments; and

setting, by each conditional statement, at least one of the

positions of the string variable to one of true or false.

7. The system of claim 6, wherein setting, by each condi-
tional statement, at least one of the positions of the string
variable to one of true or false comprises:

15

20

25

40

45

50

55

60

65

16

comparing an input value stored in the at least one of the
first, second, and third temporary tables to an associated
result value; and

setting a particular position of the string variable to true

based on the input value equaling the associated result
value or false based on the input value not equaling the
associated result value.

8. The system of claim 5, wherein the operations further
comprise:

storing at least one of the plurality of temporary tables for

more than a transient time duration.

9. A non-transitory computer storage medium encoded
with a computer program, the program comprising instruc-
tions that when executed by one or more computers cause the
one or more computers to perform operations comprising:

identifying a decision table that comprises one or more

input fields and one or more result fields, the one or more
input fields and one or more result fields comprising
values arranged in one or more cells in a row and column
format, the values defining business rules;

evaluating the decision table to generate a plurality of

temporary tables, the generating including:
generating a first temporary table including:
determining a maximum number of possible values
for each of the one or more input fields and each of
the one or more result fields in the decision table,
generating a row for each possible value of the maxi-
mum number of possible values, each row compris-
ing a field ID value associated with one of the one
or more input fields and one or more result fields of
the decision table, and a value ID value comprising
the corresponding value of the field ID value stored
in the decision table;
generating a second temporary table including:
identifying one or more unique values based on a
combination of a particular row and a particular
column of the decision table,
for each unique value of the decision table, associat-
ing a unique ID value with the corresponding com-
bination of the particular row and the particular
column, the second temporary table comprising
one or more unique 1D values;
generating a third temporary table including:
for each unique ID value of the second temporary
table, associating the unique 1D value with the cor-
responding value of the associated combination of
the particular row and the particular column of the
decision table,
associating each corresponding value with a particu-
lar position of a string variable, the third temporary
table comprising one or more associations with
particular positions of the string variable;
evaluating the second and the third temporary tables to set
the positions of the string variable based on comparisons
of the values with inputs; and
generating a portion of code defining the business rules
based on the evaluation of the second and the third
temporary tables.

10. The non-transitory computer storage medium of claim
9, wherein generating a portion of code defining the business
rules based on the evaluation of the plurality of temporary
tables comprises:

evaluating at least one of the first, second, and third tem-

porary tables to generate one or more conditional state-
ments; and

setting, by each conditional statement, at least one of the

positions of the string variable to one of true or false.
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11. The non-transitory computer storage medium of claim
10, wherein setting, by each conditional statement, at least
one of the positions of the string variable to one of true or false
comprises:

comparing an input value stored in the at least one of the

first, second, and third temporary tables to an associated
result value; and

setting a particular position of the string variable to true

based on the input value equaling the associated result
value or false based on the input value not equaling the
associated result value.

12. The non-transitory computer storage medium of claim
9, wherein the operations further comprise:

storing at least one of the plurality of temporary tables for

more than a transient time duration.
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